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| Hlstory of MLF Compgﬂ
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2002 | Construction J-PARC

Analysis (Data reduction): Manyo-Lib | 2003 | Construction MLF building
“Working Desktop:WD” design
DAQ software with LabVIEW@KENS | 2004

2005
Standardized event mode DAQ | 2006 | Construction Neutron instruments
DAQ Middleware Linac accelerated first beam
Viewer of Manyo-lib data-container | 2007 | Completion of MLF
WD and “SW framework” developments 3GeV RCS accelerated proton
Client-Server model (XML/http), GUI, data I/O | 2008 | First neutron beam
Instruments’ software commissioning First muon beam, User operation
Analysis specified event data | 2009
Database prototyping Beam power 120kW
Experiment Scheduler | 2010
Determination of name of the SW framework Beam power will be 200kW
uIROHA’v
Japanese “IROHA’ is the ABC’s in English, in other words, “IROHA” is the basics of all MLF software. 4




o

f ‘:"'.” a 2

High throughput of large data analysis
— On-line analysis of GB order data during an experiment
— Interpretation software (simulation) will be used on an experiment
— Data analysis affect on effective flux of neutron (muon)
» Fast and reliable data analysis and experiment systems are required
Variety of experimental approaches
— Extreme experiments will become conventional
* Flexible instrument control
Large number of user

— Several ten thousands of cumulative users / year
» Database for user program should be implemented
« Computing environment should be user-friendly
— Security
» User authentication and authorization are essential to enable flexible
access to J-PARC/MLF

Collaboratory system will open new style of experiment
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Obata Lontainer (Internal data structure) with ol L

MEF-Software-com

Visualization

Python

Integrated User |

Working Desktop

DAQ script

Analysis script

nterface

Common Interface

DAQ log
Analysis log

Common Interface

Simulator

ab initio

Common Interface

Common Library

Instruments specific Lib.

Equipment
controllers

API Library

DAQ electronics

Network S

Storage %
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Script generator

., Script Generator

editor

=lolx|

Acquisition | Data Analysis | Edit Entry | Add Loop H Delete Entry H Clear Table

‘ Show Graph ] ‘ Generate S(npt]

Description:

move_gonio Entries Time

This procedure will move the gonio to
he specified position LOOP x from 0.0 TO 10.0 at 3 Steps
move_gonio x=x 0:01:04

@param x The new x position
@param z The new z position begin_acq acctime=60 0:03:00
@param yl The new y1 position =
@param y2 The new y2 position
Anaram th Tha naw th nacition
Parameters:

‘ Decrease Indent ‘ Increase Indent
Update Estimated Script Time: |0:04:04

Script written
in XML

Description:

Parameters:

Y Parameter graph

[

Integration of
measuremen

and analysis
on IROHA

Acquisition

Script status
engine (editor

‘ Load Script H Save Script I[ Show Graph l

acquston: [ |~ || acqustion status
e

Insert Append

Script Status
Status: STANDBY

Run Number: Position: 0 /6
Otherl: Start Time:
Other2: Est. Total Time:  0:04:04
Other3: Total Time:
Script
Status | Conditions Run Number | Estimated Time StartTime | Finish Time
o move_gonio(x=0.0) 0:01:00
o begin_acq(acctime=60) 0:01:00
o move_gonio(x=5.0) 0:00:02
o begin_acq(acctime=60) 0:01:00
o move_gonio(x=10.0)
o begin_acq(acctime=60)

iBixi

Script Control

BEGIN

&, Fast Plot (1)

File Display

Process

00+

Run No.:

100

il

5 & B N 8

X [Time in minutes]

Page: 1/1 (2/2)

X=0.00 Y=0.00

Development with
Matt Clarke / ISIS

10




i “;.% "

Database development:

* In use
— Sample management database (Prototype)

 Under construction

— Experimental meta-data database
(XML Database)

 Under consideration

— Integration of the proposal information and the user
information from Users’ office database

11
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PSS database

« Commercial XML database management software

— “RCM (R&D Chain Management) System Software”
*  Workflow

—  Written in XML

— Regular operations written in the “workflow” are available to click the Web button
» Authentication and Authorization

— Flexible access control to data file in each user and group
— ltis necessary for public data access in the future

"_) KmlViewer - Mozilla Firefox
Z7E REER HTN EES Yviv-4E v-OD ANTFH
dispVRule Re-draw I Re-Execute | Re-Execute Auto | =

RS |_- |weimzr= |- |we
sarh || EEER I et [ [

registered time FE%ArunlD  ENG POSO.pne _ | TOFO.pne
searched at | on00_05-15 105556 EETET < 001-002 . = =l
2009-02-27 || /-y data - sizebytes) 3254 Em size(bytes) 2810
12:43 Jdata/ENG registered time 2009-02-27 11:15:28 1
config data memo FTAk

Fusrflocal/mlf /ENG/exp/xml
analysis data

Fusr/local/mlf/ENG/ana/xml
status

idle POS1.pne - |TOF1pne

data
image
Analysis I size{(bytes) 2793 ;;:W sizelbytes) 2845

. l(;.ll)l

data
image
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rcm-web

WorkFlow
1L

Web

browser

SIRO Hor (OO

Automatic listing raw data and meta-data
Searching raw data and meta-data by run number
Data analysis (histograming)

Searching histogram data by run number

Access control by each user

Data transfer by run number

(RCM-Web,Controller)

Monitoring control of raw data and meta-data (experimental condition) ;U

Instrumental PC

Common
Storage




IROHA automatically
stores meta-data in
MLF Database.
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T, data
-Pulse ID =n

i Instrument clock data
|
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Neutron event data
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Cu(3603 Ei=45meV At MARI in ISIS
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Energy Transfer [meV]

.

CuGeO3 measurement
@4SEASONS(BLO1)

Data reduction and visuadlization

" .. of 4inelastic energy region from
1 measurement data

| Phys.Rev. Lett.
bl 77(1996) 3649 )

We can re-bin after measurement.
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Momentum Transfer (r.l.u.)

(a) Ei=150.7 meV (b) 45.4meV (c)21.5meV (d) 12.6 meV

J. Phys. Soc. Jpn. 78 (2009) 093002 Ik



Appllcatlon of ever

Load Files

Start Cond. | Start Time | End Cond.

End Time

‘ Parameter event data file ‘ 1 |28.00,15.00 32.07 28.00,15.00 2419.24
l Ny 2 |56.00,15.00 2419.24 56.00,15.00 4832.40
[ IR CREE ‘ 3 |84.00,15.00 483240  84.00,15.00 7248.59
Condition 4 [112.00,15.0 724859  112.00,15.0 9661 .82
28.15 ‘ after ‘26562.7| ey 5 /140.00,15.0 9661.82 140.00,15.0 12076.95
I I | — 6 |168.00,15.0 12076.95 168.00,15.0 14492.10
7 1196.00,15.0 14492.10 196.00,15.0 16906.26
I I I l I I I I I Std. dev. Repetition 12 g g
I e S I C I g a u to a t I C a y ‘ ‘7 8 224.00,15.0 16906.26 | 224.00,15.0 19320.43
. Range ‘ Step width [28 | 9 252.00,15.0 19320.43 252.00,15.0 21735.51
determined by | Coele] (o)
external field paran leter
1 350 | i 1 T T [ 1 1 I T | ]
I I I 1 I I I I I I
I I I 1 I I I I I
300 I 1 l I i | 1 | ] ] 1
I I I 1 I I I I I
I I I 1 I I I I I
250 i i [ [ i i [ I i i
— | | 1 1 | I I I I
= | | I 1 I I I I I I
= % 200 i [ 1 ( i 1 i i i 1
ensile I
o I I I U I I I | I I
E 150 i [ [ " i i [ i i i 1
| | ] I I I I I I I
- | | : I ] I |} J I ]
100 1 . (B I 1 [ [ 1 i 1 1
I I 1 I I I I I I I
1} I I I I ) I I |
50 | | | | | | | I | | bolich
T 1 1 | l l 1 1 | | l
1 1 1 1 1 1 1 1 1 1 !
5000 10000 15000 20000 25000 30000
Time (sec.)
= =
POO+& B .
X = 158,y = 18.22 I I I I l e
[] Time slice Start sec. End sec. ‘ Edit

Time slicing analysis




« We had started to develop from nothing of any
software, but we have developed the minimum
event data processing software until Day-1.

« Experimental meta-data database will be
developed in this FY.

* Applications of event data analysis are
Implemented.

— But it is difficult because almost of us are partly user-
supporting staff.

18




Sub-systems can individually be executed.

Easy decision making because of the small development
team

At Day-1, we selected the target instrument (BL20), then
we concentrated on its software.

Difficulty of hardware standardized

— We decided the standard detector interface, but the event data
format was changed by detector types.

— Difference of data reduction software

Difficulty of parallel development with outsourcing
company
— Japanese comments in the source codes

19
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Analysis
control

IROHA .
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d et

Common
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XMEmessagesbetween IROHAj, and DAQMic

—
!

Spectrometer Status

Ready

Facility Information

MTF Beam Power :0.00KkW  nepcosisan imsom

Acquistion Status

Run no.
tart Time
Acquistion Time
Acquistion Count

Drive Status Initial

Commissioning
844
0sec
0 count

Method Information

al I D]

all status l DAQ I DAQO} SUT1 ‘ SIJTZ} sLITs} GONID} RADICON} RADICOS ‘ DMVTEMP‘

DAQO NG(DEV): DEV[]
SLIT2 OK: DEV[Ready]
GONIO NG(DEV): DEV[]
RADICOS OK: DEV[Ready]

URI : http://DAQContSv/daq/Params

HTTP POST
MINE : text/xml
Parameter :

<params>config.xml</params>

DAQ

Middleware

HTTP/1.1
<status>OK</status>

SLIT1 NG(DEV): DEV[]
SLIT3 OK: DEV[Ready]
RADICON NG(DEV): DEV[]
DMYTEMP OK: DEV[Ready]

(=] EMAKI: Eng. Mat. Appl. Kit, Working Menu

(1]

(

El
x|

Command Menu

{ Measurement ‘ { Visualization

I { Maintenance
DAQ.params(“config.xml”) — = |

DAQ Menu

08:12:43 Abort:It is unauthorized.

Working Desktop / IROHA
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XMEmessagesbetween IROHA and DA

=

Status [TAKUMI]

MTF Beam Power :0.00KW  nepesosizansmsm
Ready
[ )
Acquistion Status Method Information Edit
Drive Status Initial Commissioning
Run no. 844
Start Time mmmeeeeees eelenien
Acquistion Time Osec
Acquistion Count 0 count
(I I D)

v nar o | s | | e ccwaes | marscon | saicos | ourrewe|

SLIT1 NG(DEV): DEV[]

D,
s 0 SLIT3 OK: DEV[Ready]
GC D Q. sta t u S( ) RADICON NG(DEV): DEV[]
RADI(
r
|

DMYTEMP OK: DEV[Ready]

o]
]
x

EMAKI: Eng. Mat. Appl. Kit, Working Menu

Command Menu

’ Measurement l ’ Visualization ‘ [ Maintenance l

[ Analysis l [ DB Searching ‘ [ Exit l

DAQ Menu

URI : http://DAQContSv/daqg/Status

HTTP GET
MINE : text/xml

08:12:43 Abort:It is unauthorized.

HTTP/1.1 Working Desktop/ IROHA

<status>OK</status>
DAQ <devStatus>Ready</devStatus>

Middleware
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Neutron event data

Header TOF _400msec | #module | #PSD | Pulse height 1 | Pulse height 2
8bits 24bits by 40MHz Sbits 3bits 12bits 12bits
0 8 32 37 40 52 63
T, data

Header #Crate #module Pulse ID e
8bits 8bits 8bits 40bits years
0 8 16 24

Instrument clock data

Header Clock [sec] -~ Clock [sub-sec] Clock [sub-usec]
8bits 30bits VYA

15bits by 32kHz 11bits by 40MHz

40 msec
< >
T, data T, data
~ -PulselD=0 ~ - Pulse ID = 1
-Header=0x5b -Header=0x5b
Instrument clock data
Header=0x5c

1 v e ] .

Neutron event data
Header=0x5a




